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1. INTRODUCTION

The nuclei with mass A ∼ 150 outside the closed-
shell are of great interest due to variety of nuclear struc-
ture properties produced by the number and type of va-
lence nucleons. Although 152Dy have valence two pro-
tons and four neutrons shows some collective behaviour
[1–3]. Isomer also present in this mass region the ex-
istence of such high-spin isomeric states may be arise
due to single-particle potential become axially symmet-
ric with respect to spin direction [5] and due to such
isomeric states the irregularities of the level spacing in
the yarst lines are observed. The high-spin isomers have
been also observed for 64 ≤ Z ≤ 71 and 82 ≤ N ≤ 88.
In previous studies like Hass et al, [6] reported the yrast
long-lived isomers with spin J = 17, 21, & 21 in 152Dy,
isomer at spin J = 47/2 in 149Dy, isomer at spin J = 10+

in 148Dy and isomer at spin J = 13/2+, 21/2+, 27/2−,
and (49/2) in 147Gd. The 151Dy nucleus which have two
valence proton in (πh11/2)

2 configuration and three va-

lence neutrons in (νf7/2
2⊗νh9/2) configuration outside

the a closed-shell 146Gd core is well studied spectroscop-
ically by Lister et al, [7] and reported yrast isomer at J
= 41/2 & 49/2 with τ = 7 ns & 10.9 ns respectively. It
is also observed that for N = 85 isotones the chain of
nuclei i.e. 145Nd, 147Sm, 149Gd, 150Tb, 151Dy and 153Er
with increasing Z have preferential populated νh9/2f7/2

2

(even-odd) and πh11/2νh9/2f7/2
2 (odd-odd) multiplets in

competition with the νf7/2
3 (even-odd) and πh11/2νf7/2

3

(odd-odd) multiplets [8]. For N = 85 isotones all even
Z member of this chain, νh9/2f7/2

2 and νf7/2
3 multiplets

found to be directly feeded into ground state. Also for
increasing Z, the adding of a proton to core exhibit the
increasing oblate deformation in nuclei of this mass re-
gion [9]. The observed long lived isomer (τ = few ns) in
151Dy also support the oblate deformation. So for bet-
ter understanding about the structural change or evolu-
tion in 151Dy with increasing spin the reduced transition
probabilities values directly deduced from the lifetimes
values of the states are excellent tool. Hence, our work
is concentrate on lifetime measurement of the high spin
states above J= 49/2 isomeric state in 151Dy [7]. With
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this motivation, the lifetime measurement in 151Dy have
been done via recoil distance Doppler shift technique [10]
using plunger setup available at Inter University Accel-
erator Centre (IUAC), Delhi.

2. EXPERIMENTAL DETAILS

In the experiment the high spin states in 151Dy were
populated using the heavy-ion fusion evaporation reac-
tion 128Te (28Si, 5n) 151Dy at 155 MeV beam energy
delivered by LINAC at IUAC, Delhi. In the experiment,
the 128Te target of thickness ∼ 1.1 mg/cm2 with backing
∼ 3.2 mg/cm2 and a thin caping ∼ 73 µg/cm2 of ultra
high pure gold (natAu) was used. Prompt γ-γ coinci-
dences were detected with the Indian National Gamma
Array (INGA) setup [11], consisting of 12 Compton sup-
pressed Clover detectors arranged in three rings (each
consists 4 Clover detectors) at angles 320, 900, and 1480

with respect to the beam direction. The data was col-
lected in list mode taken at 12 target-stopper distances
ranging from 8 - 7000 µm with the condition that at least
clover detectors should fire simultaneously.

3. DATA ANALYSIS AND RESULTS

The data analysis has been done using LIFETIME
code [12, 13]. The preliminary results obtained from the
data using detectors at the forward angle (320 with the
beam direction) in the experiment is shown in Fig. 1. In
the figure, the shifted (S) and unshifted (U) energy peaks
at three different target–stopper distances (DT−S) for γ-
ray transitions of interest have been clearly marked. The
details of the data analysis and more improved results of
the analysis will be presented at the conference.
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FIG. 1: Picture showing the (a) portion of raw energy spectra exhibit the shifted (S) and unshifted (U) peaks of 378 keV (59/2
→ 57/2) γ-ray transition of interest in 151Dy obtained in a RDM lifetime measurement experiment using clover detectors at
forward angle 320. with respect to the incident beam direction (b) partial level scheme of 151Dy relevant to this work.
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